ART. 305]
CLAIRAUT'S THEOREM.
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orders. We shall assume as the result of observation that the surface is so nearly spherical that all the terms after the first are small quantities. The origin of coordinates is either on the axis or distant from it by small quantities of the first order. In the latter case the term 6>2r2 sin2 6 in (1), which already contains the small factor G>2, is altered only by terms of the second order. The constant c is the radius of the sphere of equal volume and the term u0 has therefore been omitted, Art. 293. The term u^ would also be zero if the origin were taken at the centre of gravity of the volume.
The potential at all points external to the earth is given by
y= _4-_ 4............................(3)?
where the constants in F0, F1? &c. depend on those in ult u.2, &c.
Since co2 is small, it follows from (1) that V is nearly constant over the surface of the earth. Hence when we put r = c, the expression (3) for V must differ from its first term only by small quantities. It follows that the functions F1} F2, &c. are small.
Using (1) and (3) we find
where sin2 8 has been arranged as the sum of two Laplace's functions. This equation gives r as a function of 6, <p and must therefore reduce to an identity if we substitute for r from (2). In this substitution we write the value of r true to a first approximation in the term YQ/r, but in the subsequent small terms it is sufficient to put r = c. We therefore have
«
Equating to zero the functions of the same order, we deduce that
cos'fl), &c.
« 4.       = 0,    F^cF.w,,
11 This formula expresses the potential of the attraction at any point 11 of external space when the form of,the surface is known. It is I] evident that F0 is here the mass of the earth.                       /
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305.    The force of gravity at a point on the earth's surface is the resultant of the attraction of the earth and the centrifugal

